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i. I n t r o d u c t i o n  

commerc ia l ly  a v a i l a b l e ,  s o f t w a r e  package s imply  work. I t  m u s t  have 
c e r t a i n  c h a r a c t e r i s t i c s  t h a t  make i t  m a r k e t a b l e .  Among t h e s e ,  u s e r  
r r i e n d l i n e s s  and p o r t a b i l i t y  are  o f  major impor t ance .  

I n  tlie u s e r  f r i e n d l i n e s s  c a t e g o r y ,  a great  forward  s t e p  was 
t aken  w i t h  t h e  i n t r o d u c t i o n  of o n - l i n e  h e l p  f a c i l i t i e s ,  r e l i e v i n g  t h e  
?;ser from c o n t i n u a l l y  t u r n i n g  t o  cumbersome manuals f o r  a s s i s t a n c e .  
The  o n - l i n e  h e l p  f a c i l i t y  w e  have d e s i g n e d  is n e i t h e r  un ique  nor 
i e v o l u t i o r i a r y .  I t  is a s i m p l e  program which was o r i g i n a l l y  d e s i g n e d  
to work i n  c o n j u n c t i o n  w i t h  a s c r e e n  g e n e r a t i o n  package .  I t  is, how- 
tbver ,  i ndependen t  o f  i t  and is, t h e r e f o r e ,  p o r t a b l e .  The o n l y  i ~ e w  
i s p e c t  i n t r o d u c e d  by t h i s  package is t h a t  i t  is  w r i t t e n  i n  Ada and 
l i t i l i z e s  c :e r ta in  Ada f a c i l i t i e s ,  s u c h  as  b i n a r y  f i l e s  and Direc t - Io ,  
which makc implemen ta t ion  n e a t e r ,  s i m p l e r  and more s t r a i g h t - f o r w a r d  
' han l a n g a a g e s  have h e r e t o f o r e  a l lowed .  I n  a d d i t i o n ,  t h e  pragrcim 
u s e s  o n l y  s t a n d a r d  Ada g e n e r i c s ,  t h u s  a d d i n g  t o  i t s  p o r t a b i l i t y .  

f i l e s  i n  t e x t u a l  f o r m a t .  The  program t h e n  b u i l d s  a b i n a r y  f i l e ,  
c r e a t i n g  and s t o r i n g  a n  index  f o r  t h e  named f i l e .  T h i s  i ndex ,  cllong 
w i t h  s e c o n d a r y  i n d i c e s  c r e a t e d  f o r  f u r t h e r  h e l p  on s p e c i f i c  c h o i c e s  
m d e  a v a i l a b l e  t o  t h e  u s e r ,  is  la te r  used t o  access t h e  h e l p  f i : \? 
d s s o c i a t e d  w i t h  t h e  program c u r r e n t l y  b e i n g  used by t h e  u s e r .  Lpon 
c x i t i n g  t h e  h e l p  mode, t h e  u s e r  is  r e t u r n e d  t o  t h e  p o i n t  front where 
'-he on- l i i i e  h e l p  was r e q u e s t e d .  

I n  modern-day programming i t  is n o t  s u f f i c i e n t  t h a t  a l a r g e ,  

The c o n c e p t  behind  t h i s  package is  t o  a l l o w  t h e  b u i l d i n g  of h e l p  

,.1. Design  C o n s i d e r a t i o n s  
The b a s i c  and  o v e r a l l  purpose  of t h i s  program was t o  produf.t .  ;1 

c o n v e n i e n t ,  e a s y  t o  u s e ,  g e n e r a l  purpose  o n - l i n e  h e l p  f a c i l j t y .  
Convenience and ease of  use f rom t h e  e n d - u s e r ' s  point of view, i JW-- 
e v e r ,  u s u a l l y  means time consuming, d i f f i c u l t  programming f u t  t1.v 
L o w  l e v e l  d e s i g n e r .  I t  also g e n e r a l l y  means t h a t  t h e r e  is CI loit; 
a f  g e n e r a l i t y  a n d / o r  p o r t a b i l i t y .  

d e c i d e d  t h a t  a n  implemen to r /des igne r  s h o u l d  be ab le  t o  p r o v i d e  a n  
o n - l i n e  h e l p  menu and a s s o c i a t e d  v e r b a l  d e s c r i p t i o n s  i n  t e x t u a l  
format ,  v i a  a t e x t  f i l e .  The program s h o u l d  t a k e  ove r  from t h e r e  
and create t h e  a c t u a l  manual which t h e  u s e r  sees. The t e x t  f i l e  
method does ,  however, p r e s e n t  c e r t a i n  r e s t r i c t i o n s .  I t  is  h i g h l y  
f o r m a t t e d ,  meaning t h e  d e s i g n e r  of a n  o n - l i n e  h e l p  manual m u s t  be 
f a m i l i a r  w i t h  t h e  r u l e s  imposed by t h e  program. We f e l t  t h i s  t o  
be o n l y  a minor inconven ience  i n  compar ison  t o  t h e  advant-ages t o  
be g a i n e d  by t h e  program. 

u s e  o f  a f u n c t i o n  key, be a b l e  t o  ca l l  a n  o n - l i n e  h e l p  f a c i l i t y  
p e r t i n e n t  t o  whatever  mode/program he o r  s h e  happened t o  be i n .  

I n  o r d e r  t o  combine t h e s e  seemingly  i n c o n g r u e n t  f e a t u r e s  w e  

The main d e s i g n  c o n s i d e r a t i o n s  were t h a t  t h e  u s e r  shou ld ,  by 
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PAYROLL / PERSONELL SYSTEM 

SOCIAL SECURITY NUMBER: 
LAST NAME: 
F I R S T  NAME: 
MIDDLE I N I T I A L :  
STREET ADDRESS: 
CITY AND STATE: 
Z I P  CODE: 

I 
I 
I 
I 
I 
i 
I 
I 
I 
I 

I I 

USER PRESSES F1 FOR HELP 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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- 
I GENERAL COMMANDS => FUNCTION KEY CALLS I 
I GENERAL PANEL DESCRIPTION I 
I PANEL ATTRIBUTE DESCRIPTIONS I 

I USE ^U TO MOVE UP, ^ D  TO MOVE DOWN, I 
I RETURN TO SELECT OPTION I 
--.---------------------------------------- 

I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 

USER USES A D  TWICE A N D  SELECTS PANEL ATTRIBUTE 
GESCRIPTIONS BY HITTING RETURN 

--------------------__________________^_---------- 

I DATA DICTIONARY INDEX I 
I I 
I SSN LAST NAME F I R S T  NAME I 
I ADDRESS CITY AND STATE ZIP CODE I 
I I 

I I ......................................... 
I I USE ^ U  TO MOVE UP, ^D TO MOVE DOUN, i I 
I I ^L TO MOVE LEFT, *R TO MOVE RIGHT, I I 
I I RETURN TO SELECT OPTION I I 

I I ----------------------------------------- 

USER USES "D, ^ R  TWICE A N D  SELECTS ' Z I P  CODE' 

Figure 1. T y p i c a l  session from user's po in t  of v i e w  
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1 ZIP CODE I 
I I 
I ENTER ONLY THE 5 DIGIT ZIP CODE; 9 I 
I DIGIT ZIP CODES ARE NOT YET SUPPORTED I 
I EXAMPLE: 77001 I 
I I 
I I 
I I USE RETURN TO ACCESS MAIN MENU I I 
I I I I 
I I 
I I 

RETURN GETS USER BACK TO MAIN MENU FROM 
WHERE FURTHER HELP M A Y  BE OBTAINED OR 
THE USER M A Y  EXIT BACK TO THE PROGRAM 

Figure 1, continued. 

8 
J 
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Thus, 
was i 
user ' 

S 
S 

the program had to be smart enough to know where the call 
sued from, call the appropriate menu/manual, respond to the 
inputs and then return the user to the point from which the 

help call was made. Ue also decided that, in order to improve the 
user friendliness aspect of the program, the user should have little 
or no typing to do - i.e., the program should be able to respond to 
special purpose function key inputs. 

Of course, the use of the help manual itself must be self- 
descriptive in order to relieve the user from having to turn to 
a manual on the on-line help manual. 

point of view, might look like. 
Figure 1 shows what a typical session, from the end-users 

3. Implementation Particulars 

3 . 1  The Text File 

help facility has certain restrictions and rules. Figure 2 
illustrates what the text file should "look" like. 

the help file is identified within the program. This name is 
not seen by the user, o n l y  by the program. This name should 
always be the first line of the text file. 

introduction - i.e., a name with which or by which the user can 
identify the help package accessed. This name also appears on 
a line by itself. Following the introduction name is the textual 
description of the introduction itself. 

which will be made available to the user, along with the expla- 
nation which will be provided if the user selects that option, 
appears. Each name (including the introduction name) appears on 
a separate line and each description or explanation is terminated 
with a # terminator, also on a line of its own. 

the text file are: 

The text file created by the implementor of a particular 

The name of the help file corresponds to the name by which 

Following the name of the help file comes the "name" of the 

Following the introduction, the name of each menu selection 

The current limits imposed on the names and descriptions in 

- the names are limited to 15 character in length, - the textual descriptions for each menu option and for the 
introduction are limited to 24 lines of 80 characters each, 
and 

- 65 such descriptions (including the introduction description) 
can exist. 
These limits are, of course, program constants that can be 

changed, as necessary, to meet the requirements at hand. 

3.2 The help file package 
Once the text file has been created, the creator can incor- 

porate his or her help facility into the general help package by 
calling a program called PROTOTYPE. The basic task of PROTOTYPE 
is to create a binary file containing the information of the text 
file. 

When PROTOTYPE is called, the contents of a binary file called 
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Payroll/personel 
Payroll system 
This panel allows input of new or update of existing 
personell records regarding payroll 
# 
SSN 
The employee's social security number, in the following 
format: 111 22 3333 
# 
Last name 
Employee's last name, up to 20 characters in length. 
Upper and/or lowercase letters may be used. 
# 
First name 
Employee's first name, up to 20 character's in length. 
Upper and/or lower case letters may be used. 
Example: Employee's name is Marie Elizabeth Ogden; 

enter Marie as first name, even if employee goes 
by a different name. 

# 

Figure 2. Partial contents of a typical text file 
containing information to produce an on-line 
help manual 
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1 N D E X . B I N  are loaded i n t o  memory. T h i s  b ina ry  f i l e  is s t r i c t l y  a 
set of  names and a s s o c i a t e d  i n d i c e s  ( o r  r e a d / w r i t e  head p o s i t i o n s ) .  
F igure  3 i l l u s t r a t e s  t h e  c o n t e n t s  of  1NDEX.BIN.  

PROTOTYPE f i r s t  r e a d s  t h e  name o f  t h e  he lp  package from t h e  
t e x t  f i l e .  This  name is s t o r e d  i n  t he  nex t  a v a i l a b l e  p o s i t i o n  i n  
a n  a r r a y  o f  r eco rds  which c o n t a i n s  h e l p  panel  names and p o i n t e r s  
to t h e i r  arrays o f  menu s e l e c t i o n  op t ions ,  described below. The 
f i r s t  p o s i t i o n  i n  t h e  a r r ay  c o n t a i n s  a count  of t h e  t o t a l  number 
o f  h e l p  f i l e s  a v a i l a b l e ;  t h i s  number m u s t  be updated each t i m e  a 
new h e l p  f a c i l i t y  is added t o  t h e  s y s t e m .  The i n d i c e s  o r  p o i n t e r s  
associated w i t h  each name are a c t u a l l y  read/write head p o s i t i o n s  
i n t o  1 N D E X . B I N  i t s e l f  where  t h e  set o f  menu s e l e c t i o n s  are l i s t e d  
i n  a n  a r ray  associated w i t h  t h a t  p a r t i c u l a r  h e l p  package. 

After t h e  h e l p  package name, i n  t h e  t e x t  f i l e ,  t h e  in t roduc -  
t i o n  and menu s e l e c t i o n  names, a long  w i t h  t h e i r  d e s c r i p t i o n s ,  are 
found. PROTOTYPE r e a d s  t h e  name o f  t h e  i n t r o d u c t i o n  or menu selec- 
t i o n  o p t i o n  and s t o r e s  t h e  name i n  t h e  nex t  a v a i l a b l e  p o s i t i o n  i n  
an  a r r a y  of  menu s e l e c t i o n  names f o r  t h a t  p a r t i c u l a r  h e l p  f a c i l i t y .  
Once aga in ,  t h e  f irst  element o f  each o f  these a r r a y s  c o n t a i n s  a 
count  o f  t h e  number of menu s e l e c t i o n  o p t i o n s  ( i n c l u d i n g  t h e  i n t r o -  
d u c t i o n )  a v a i l a b l e  through t h e  package. (The a c t u a l  p o s i t i o n  of  
t h e  i n t r o d u c t i o n  name is always t h e  second array p o s i t i o n  s i n c e  
i t  is a lways  t h e  f irst  d e s c r i p t i o n  t o  follow t h e  h e l p  package name 
i n  t h e  t e x t  f i l e . )  PROTOTYPE then  reads t h e  t e x t u a l  d e s c r i p t i o n  
a s s o c i a t e d  wi th  t h e  l a s t  name read  and when t h e  t e rmina to r  ( # )  i s  
encountered,  i t  performs a DIRECT-IO write of  t h e  d e s c r i p t i o n  i n t o  
a f i l e  called DIRECT.BIN. The r e a d / w r i t e  head p o s i t i o n  o f  t h e  
write is s t o r e d  i n  1 N D E X . B I N  a long  w i t h  t h e  menu s e l e c t i o n / i n t r o -  
d u c t i o n  name w i t h  which i t  is a s s o c i a t e d .  

have occurred,  PROTOTYPE performs a DIRECT-IO write o f  t h e  up- 
dated v e r s i o n  of  1NDEX.BIN.  Any v i o l a t i o n  of syntax  r u l e s  en- 
countered  i n  t h e  t e x t  f i l e  du r ing  t h e  above p rocess  causes a n  
a b o r t ,  w i t h  no updat ing  of  t h e  1 N D E X . B I N  b ina ry  f i l e .  

The second d i r e c t i o  or b ina ry  f i l e  is t h e  DIRECT.BIN men- 
t i oned  above. I t  s imply c o n t a i n s  t h e  t e x t u a l  d e s c r i p t i o n s ,  i n  
b ina ry  form, which t h e  h e l p  packclge w i l l  u s e .  

F igu re  4 i l l u s t r a t e s  t h e  r e l a t i o n s h i p  between 1 N D E X . B I N  
and DIRECT.BIN. 

When EOF is encountered i n  t h e  t e x t  f i l e ,  and no v i o l a t i o n s  

4 .  Discuss ion  

g e n e r a l  menu where one of t h r e e  g e n e r a l  o p t i o n s  can  be s e l e c t e d .  
These are: 

1- a set o f  g e n e r a l i z e d  commands/keys which p e r t a i n  t o  a l l  

When t h e  u s e r  r e q u e s t  on-l ine h e l p  he o r  she f irst  g e t s  a 

h e l p  packages - e.g., how t o  save  h i s / h e r  work, how t o  e x i t  
t o  t h e  system wi thout  s av ing  t h e  work, etc. 

a g e n e r a l  d e s c r i p t i o n  o f  t h e  h e l p  package i t s e l f  and of t h e  
program/package w i t h  which i t  is a s s o c i a t e d .  

3- A l i s t i n g  of t h e  menu s e l e c t i o n  o p t i o n s  a v a i l a b l e  t o  t h e  u s e r .  

2- The i n t r o d u c t o r y  s e c t i o n  t o  t h e  h e l p  f a c i l i t y  which c o n t a i n s  
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I# of  h e l p  I index of I index of I I index of I 
I f a c i l i t i e s  I o p t i o n  l i s t  I o p t i o n  l i s t  I I o p t i o n  l i s t  I 
I I I I ... I I 
I I h e l p  pkg I h e l p  pkg I I h e l p  pkg I 
I I name I name I I name I 
I I I I 1 1 

up t o  501 s u c h  r e c o r d s  

I # of  I index i n t o  I index i n t o  I I index i n t o  I 
I o p t i o n s  I DIRECT.BIN I DIRECT.BIN I I DIRECT.BIN I 
I I I I ... I I 

- 1  I name of  I name of  I I name of I 
I I o p t i o n  I o p t i o n  I I o p t i o n  I 
I I I I I I 

up t o  64  r e c o r d s / a r r a y  
up t o  501  such a r r a y s  (1 pe r  h e l p  

f a c i  1 i t y  1 

Figure  3. The basic s t r u c t u r e  of t h e  d i r e c t - i o  
f i l e  1NDEX.BIN 
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I I I I 

I 
I 
I 
I I 
I I I 

I I '  ; l e  13 I I I ... I I 3  I 

' A  1 8  I ' c  I I I I 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 
I 
I 
I 
I 
I 
I 
I 

ARRAY OF HELP FACILITY NAHES/INDICES 
i I 
I I 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I I I 
I 

I I I I 

I 

I . .. ' I d 503 I504 I I I 

I 'H6C I i Q & E  I I I I 
I 

ARRAYS OF OPTION INDICES INTO DIRECT.BIN I 
I 

DIRECT. BIN 

I 
I 

I I 
I I I 

I I I 
I 
I 

31 

I 1 
I I I I 
1 -  

I I I I 
I I 
I UP TO 65 SUCH 'RECORDS' PER HELP FACILITY I 
I I 

Figure 4. Rela t ionsh ip  between INDEX. BIN and 
DIRECT.BIN 
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Each s c r e e n  produced by a u s e r  s e l e c t i o n  c o n t a i n s  a gene ra l  
s e t  o f  d i r e c t i o n s  f o r  c u r s o r  movement, r e t u r n i n g  t o  prev ious  sc reens ,  
e x i t i n g ,  etc. 

When t h e  use r  selects o p t i o n  1 above, PROTOTYPE is by-passed 
and t h e  ON-LINE-HELP package ca l l s  a panel  g e n e r a t i o n  package t o  
produce t h e  "genera l  he lp t t  sc reen ,  s i n c e  t h e  c o n t e n t s  o f  t h i s  s c r e e n  
are t h e  same r e g a r d l e s s  of  where i t  was called from. 

Options 2 and 3, on t h e  o t h e r  hand, u s e  t h e  informat ion  creaLed 
by  PROTOTYPE d i scussed  above. When e i the r  of these is  selected,  
1 N D E X . B I N  is opened and t h e  name of  t h e  h e l p  package a s s o c i a t e d  w l t h  
t h e  program t h e  u s e r  is i n  is searched f o r .  When l o c a t e d ,  t h e  
p o i n t e r s  i n t o  DIRECT.BIN are made a v a i l a b l e  through t h e  a r ray  o f  
p o i n t e r s  a s s o c i a t e d  w i t h  t h a t  name. I f  o p t i o n  2 was selected, t h e  
i n t r o d u c t i o n  s e c t i o n  p o i n t e r  (which ,  as mentioned ear l ier ,  is  
always t h e  second record  of t h e  p a r t i c u l a r  a r r a y )  is used a s  t h e  
read/write head p o s i t i o n  i n t o  DIRECT.BIN where t h e  t e x t u a l  des-- 
c r i p t i o n  can  be found. 

a v a i l a b l e  is produced on t h e  s c r e e n .  T h i s  l i s t i n g  is a v a i l a b l e  d i -  
r e c t l y  from 1 N D E X . B I N  s i n c e  t h e  names o f  t h e  menu o p t i o n s  ( a long  w i t h  
t h e i r  i n d i c e s  i n t o  DIRECT.BIN1  are s t o r e d  t h e r e i n .  S ince  t h e  menu 
s e l e c t i o n  i t e m s  are l i s t e d  i n  t h e  o rde r  i n  which they  appear  i n  t h e  
1 N D E X . B I N  array f o r  t h a t  package, keeping t rack  of t h e  c u r s o r  move- 
ment, through s imple a d d i t i o n  and s u b t r a c t i o n ,  a l s o  keeps t r a c k  of 
t h e  index i n t o  t h e  a r r a y  DIRECT.BIN f o r  t h e  element po in t ed  t o  by 
t h e  c u r s o r .  Thus, when t h e  u s e r  does select a menu op t ion ,  t h e  
index i n t o  DIRECT.BIN is d i r e c t l y  a v a i l a b l e  and t h e  r eques t ed  in -  
format ion  c a n  be d i sp layed .  

F i g u r e s  5 and 6 i l l u s t r a t e  ac tua l  s c r e e n s  which t h e  
u s e r  might encounter ;  these are s e l f - d e s c r i p t i v e .  

When t h e  u s e r  e x i t s  t h e  h e l p  mode, he o r  s h e  is  r e t u r n e d  t o  
t h e  p o i n t  from which t h e  h e l p  cal l  was made. T h i s  is  made p o s s i b l e  
by sav ing  t h e  u s e r ' s  l a s t  used  ' s c reen '  i n  a b u f f e r  whose c o n t e n t s  
are re -d isp layed  when t h e  he lp  f a c i l i t y  is e x i t e d .  

I f  o p t i o n  3 was selected by t h e  u s e r ,  a l i s t i n g  of  menu op t i i )n s  

5 .  Summary and conc lus ion  

t h e  h e l p  f a c i l i t y  is r e l a t i v e l y  s imple.  I t  is  made unique by t h e  
f a c t  t h a t  it is w r i t t e n  i n  Ada and u s e s  a s p e c t s  of t h e  language which  
make informat ion  r e t r i e v a l  r a p i d  and s imple .  S p e c i f i c a l l y ,  t h e  
DXRECT-IO f a c i l i t y  a l lows  f o r  random access i n t o  t h e  h e l p  f i l e s .  I t  
is unnecessary t o  d i s c u s s  t h e  advantages o f  random access over sequen- 
t i a l  access. 

The mere f a c t  t h a t  t h e  program is w r i t t e n  i n  Ada impl i e s  a sav ing  
i n  terms o f  l i n e s  o f  code. This  i n t r o d u c e s  t h e  p o s s i b l i t y  of  even- 
t u a l l y  a d a p t i n g  t h e  program t o  r u n  a t  t h e  micro-computer l e v e l ,  a 
major c o n s i d e r a t i o n  i n  t h i s  day  and age .  

i t  is p o r t a b l e  t o  o t h e r  systems. T h i s  is ano the r  a s p e c t  w h i c h  m u s t  
a l w a y s  be t aken  i n t o  c o n s i d e r a t i o n  i n  w r i t t i n g  any sof tware  packaye 
i n  t h e  modern day world o f  computer programming. 

A s  c an  be deduced from t h e  above d i s c u s s i o n s ,  t h e  i dea  behind 

Add i t iona l ly ,  s i n c e  t h e  program uses  only  s t a n d a r d  Ada g e n e r i c s ,  

F.4.6.9 



I 1 
I I 
I I COMMANDS ON PANEL I I 
I I PANEL PREFACE => B R I E F  I N T R O  TO CURRENT I I 
I I PANEL I I 
I I DATA DICTIONARY I I 

I I 
I I 
I I RETURN TO A C T I V E  COMMAND MENU I I 
I I I I 
I I 

~~ 

I I U S E  ^U TO MOVE UP, ^D TO MOVE DOUN, 1 I 
I .  I RETURN TO S E L E C T  O P T I O N  I 1 
I I 1 I 
I I 

I P A N E L  COMMAND D E F I N I T I O N  I 
I I 
I S A V E  => S A V E S  A L L  I N P U T  TO DATABASE I 
I E X 1  T I 
I LOAD I 
I E R A S E  I 
I HELP I 
I I 
I I 
I I 
I I U S E  ^U TO HOVE U P ,  ^D TO HOVE DOUN, RETURN TO I I 
I I S E L E C T  O P T I O N  I I 

I I 

Figure 5 .  
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

P A N E L  P R E F A C E  

I 
I U S E  RETURN T O  A C C E S S  COWUAND MENU I I 

T H I S  P A N E L  ALLOWS FOR I N P U T  O F  EMPLOYEE 
P A Y R O L L  R E L A T E D  I N F O R M A T I O N .  I N F O R M A T I O N  
CURRENTLY H E L D  ON A P A R T I C U L A R  EMPLOYEE 
MAY BE A L T E R E D  OR UPDATED V I A  T H I S  P A N E L .  

Figure 6 .  

*Graduate students at The University of Houston--Clear Lake, Houston, Texas 

c 
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